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(54) LUBRICATING GREASE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel lubricating grease composition which exerts a stable 
effect in reducing the friction coefficient |i within a wide temperature range, does not affect synthetic 
resins and is therefore suitably used for devices using members made of synthetic resins,, e.g. a 
reducing gear of an electric power steering device, etc. 

SOLUTION: The lubricating grease composition is prepared by compounding a fluororesin powder at a 
compounding ratio F (pts.wt.) that satisfies the formula: W<F<(W+30) [wherein W is the compounding 
ratio (pts.wt.) of a thickener against 100 pts.wt. base oil] with 100 pts.wt. base oil. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAW_ai2YDA41 4363589P1 .htm 2006/08/30 



JP.2002-363589.A [[CLAIMS] 
* NOTICES * 



1/1 ^— V 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a lubricating grease constituent containing base oil and a thickening agent, and is 
fluororesin powder to the base oil 100 weight section Formula (1):W<=F<= (W+30) The inside W of (1) 
[type is the blending ratio of coal (weight section) of the thickening agent to the base oil 100 weight 
section. ] The lubricating grease constituent characterized by blending by the blending ratio of coal F 
(weight section) to satisfy. 

[Claim 2] The lubricating grease constituent according to claim 1 whose fluororesin powder is powder of 
polytetrafluoroethylene. 

[Claim 3] The lubricating grease constituent according to claim 1 whose base oil is a synthetic 
hydrocarbon oil and whose thickening agent is Li soap. 

[Claim 4] The lubricating grease constituent according to claim 1 whose blending ratio of coal of the 
thickening agent to the base oil 100 weight section is 5 - 35 weight section. 

[Claim 5] The lubricating grease constituent according to claim 1 which is an object for the reducers of 
electromotive power steering. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lubricating grease constituent used especially 
suitable for the reducer of the electromotive power steering (electromotive power-steering equipment) 
of an automobile etc. 
[0002] 

[Description of the Prior Art] As a reducer of the electromotive power steering of an automobile, the 
thing using [ for example, ] the worm gear made of synthetic resin, such as polyamide resin, is becoming 
common for the purpose of reduction of ******** by backlash recently. Moreover, in the above- 
mentioned reducer, in order to improve the return nature of a handle, and in order to improve a power 
transmission efficiency, low torque-ization is needed. 

[0003] In order to attain low torque-ization, in the sliding section (friction surface) of the worm gear 
made of synthetic resin, and a metal warm shaft, the role of the lubricating grease constituent 
contributed to fricative reduction is important, and examination is variously made about the 
presentation. However, the present condition is still completed [ come ] about the lubricating grease 
constituent which can demonstrate the effectiveness stabilized in fricative reduction in the large 
temperature region, without affecting synthetic resin. 

[0004] The purpose of this invention is to offer the new lubricating grease constituent which 
demonstrates the effectiveness stabilized in fricative reduction in the large temperature region, and can 
be used suitable also for the equipment using components made of synthetic resin, such as a reducer of 
electromotive power steering, since there is no possibility of moreover affecting synthetic resin. 
[0005] 

[The means for solving a technical problem and an effect of the invention] Invention according to claim 
1 is a lubricating grease constituent containing base oil and a thickening agent, and is fluororesin powder 
to the base oil 100 weight section Formula (1):W<=F<= (W+30) The inside W of (1) [type is the blending 
ratio of coal (weight section) of the thickening agent to the base oil 100 weight section. ] It is the 
lubricating grease constituent characterized by blending by the blending ratio of coal F (weight section) 
to satisfy. 

[0006] When fluororesin powder blended with lubricant, such as smallness of friction of itself, therefore a 
lubricating grease constituent, contributing to fricative reduction to some extent was known until now. 
However, when fluororesin powder received the stress by sliding etc. from the equipment which is a 
lubrication object, it was also known that it will be dissociated, precipitated and eliminated out of 
lubricant, it will deposit on the corner of the passage of lubricant of the above-mentioned equipment 
etc., and will be easy to produce problems, such as taking up the passage concerned. 
[0007] Moreover, since the amount of supply to a lubrication part would fall remarkably, and the 
effectiveness of reducing friction in connection with it would also be large and it would fall if separation 
and precipitate generate fluororesin powder, it was known that it is also difficult to acquire the 
effectiveness of balancing loadings. For this reason, though fluororesin powder is not blended 
fundamentally but is blended conventionally, it has been thought desirable to restrict that amount very a 
little. However, this time, when artificers examined the lubricating grease constituent which is driven 
comparatively at a low speed and which is used for the lubrication of the equipment of low loading, the 
following facts became clear for the reducers of the electromotive power steering especially mentioned 
above etc. 

[0008] That is, if a lot of fluororesin powder is blended with a lubricating grease constituent as said 
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formula (1) prescribed contrary to old common sense, since many of fluororesins deposited on the 
sliding section of said worm gear and warm shaft which are a lubrication part etc. in early stages of 
lubrication cannot receive easily exclusion by the separation mentioned above, precipitate, or sliding, it 
remains comparatively mostly in the lubricating grease constituent of the sliding section concerned. For 
this reason, a lubricating grease constituent can demonstrate the effectiveness stabilized in fricative 
reduction by this work of the fluororesin powder remained and distributed in a large temperature region. 
[0009] Therefore, it becomes possible to offer the new lubricating grease constituent which 
demonstrates the effectiveness stabilized in fricative reduction in the large temperature region, and can 
be used suitable also for the equipment using components made of synthetic resin, such as a reducer of 
electromotive power steering, since there is no possibility of moreover affecting synthetic resin 
according to the configuration of claim 1 . 
[0010] 

[Embodiment of the Invention] Below, this invention is explained. 

<Fluororesin powder> Each thing which formed the various fluororesins which can demonstrate the 
effectiveness of reducing friction in the shape of powder when it distributed in a lubricating grease 
constituent as fluororesin powder including a fluorine atom in the molecule, since friction of itself was 
small as mentioned above is usable. Especially the powder of polytetrafludroethylene (PTFE) is used 
most suitably. 

[0011] The top where especially friction of itself is small, although PTFE is based also on molecular 
weight, it has good thermal resistance and a good mechanical strength in the large temperature region. 
For this reason, the powder of PTFE maintains the shape of powder in a lubricating grease constituent, 
without producing the welding of powder, collapse, etc., and is excellent in the effectiveness of reducing 
friction. Although especially the physical-properties value of fluororesin powder is not limited, the mean 
particle diameter is expressed with the mean particle diameter by electron microscope observation, and 
it is desirable that it is 0.05-1 micrometer. 

[0012] There is a possibility that may become easy to condense the fluororesin powder concerned and 
the dispersibility to the inside of base oil may fall, under in the range of the above [ the mean particle 
diameter of fluororesin powder]. Moreover, conversely, in exceeding the above-mentioned range, there 
is a possibility that the dispersibility to the inside of the base oil of each fluororesin powder may fall. 
Therefore, there is a possibility by distribution of fluororesin powder that it becomes less easy for this 
neither of the cases to continue distributing homogeneity, and it mentioned fluororesin powder above in 
them, without being influenced by a temperature change, aging, etc. and that it may become impossible 
to maintain the reduction effectiveness of friction in a large temperature region. 
[0013] In addition, when these properties are taken into consideration, as for especially the mean 
particle diameter of fluororesin powder, it is still more desirable that within the limits of the above is also 
0.1-0.5 micrometers. The lubricating grease constituent of this invention is [ as opposed to / as 
mentioned above / the base oil 100 weight section ] this fluororesin powder Formula (1):W<=F<= (W+30) 
The inside W of (1) [type is the blending ratio of coal (weight section) of the thickening agent to the 
base oil 100 weight section. ] It is characterized by blending by the blending ratio of coal F (weight 
section) to satisfy. 

[0014] Sufficient effectiveness by the blending ratio of coal F of fluororesin powder having blended 
fluororesin powder under in this range (i.e., under the blending ratio of coal W of a thickening agent) 
(F<W) is not acquired. That is, as mentioned above, the effectiveness of maintaining the distribution of 
fluororesin powder by blending fluororesin powder so much in a lubricating grease constituent is not 
acquired. For this reason, the effectiveness that the supply concentration of the fluororesin powder in a 
lubrication part falls remarkably, and reduces friction according to separation and generating of 
precipitate is no longer acquired. 

[0015] On the other hand, when the blending ratio of coal F of fluororesin powder exceeds the 
aforementioned range (i.e., when exceeding the numeric value which added 30 weight sections to the 
blending ratio of coal W of a thickening agent), the viscosity at the time of a flow of a lubricating grease 
constituent becomes high too much at [(W+30) <F]. For this reason, a constituent will not be able to 
attain low torque-ization described previously, but will become what cannot function as lubricant any 
longer, in addition, the condition which maintained low the viscosity at the time of a flow of a lubricating 
grease constituent — it is — in addition — and in order to heighten further the effectiveness by 
fluororesin powder of reducing friction, within the limits especially (W+5) of - (W+20) weight section [W 
of the above of the blending ratio of coal F of the fluororesin powder concerned is the same as that of 
the above. ] It comes out and it is desirable that it is. 
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[0016] <Base oil and thickening agent> Each of various base oil used for the reducers of the power 
steering mentioned above as base oil and a thickening agent and combination of a thickening agent is 
usable. Among these, as base oil, mineral oil, ester oil, a synthetic hydrocarbon oil, polyglycol system 
synthetic oil, FENIRU ether system synthetic oil, silicon oil, fluorine system synthetic oil, etc. are raised, 
for example. These base oil can be used by the one-sort independent, respectively, and also it can also 
use two or more sorts together. 

[001 7] Synthetic hydrocarbon oils, such as Pori (alpha olefin) and polybutene, are especially used 
suitably as base oil. This synthetic hydrocarbon oil does not have a possibility of affecting synthetic 
resin like ester oil, and while a stable condition is maintainable compared with mineral oil etc., when it 
excels in lubricity in a large temperature region compared with polyglycol system synthetic oil, silicon oil, 
etc., it has the advantage that it is cheap compared with FENIRU ether system synthetic oil, fluorine 
system synthetic oil, etc. 

[0018] in addition, synthetic resin is not affected, although it is desirable not to use it as base oil since 
ester oil has a possibility of affecting synthetic resin as mentioned above — as long as it is very little, 
you may use together with other base oil. This invention does not eliminate this concomitant use. It is 
desirable to use it as a thickening agent according to the class of base oil to be used out of well-known 
various thickening agents conventionally, choosing the thickening agent which was most suitable for the 
base oil. 

[0019] A thickening agent is divided roughly into a soap system and a non-soap system. Among these, 
as a soap system thickening agent, soap, such as alkali metal (Li, Na, K), alkaline earth metal (calcium, 
Sr, Ba), and aluminum, Zn, Cu, Pb, is raised, as the type of soap — the metal salt (a metal soap mold, 
mixed soap mold) of a higher fatty acid — or the complex salt (complex mold) of a higher fatty acid, a 
lower fatty acid or a dibasic acid, etc., etc. is raised. 

[0020] As an example of a soap system thickening agent, although not limited to this For example, (I) 
The aliphatic series monocarboxylic acid of carbon numbers 12-24, and/or the aliphatic series 
monocarboxylic acid of the carbon numbers 12-24 containing at least one hydroxyl, An alkali-metal salt, 
an alkaline-earth-metal salt, or aluminum salt (II) Aliphatic series monocarboxylic acid of carbon 
numbers 12-24, and/or aliphatic series monocarboxylic acid of the carbon numbers 12-24 containing at 
least one hydroxyl, calcium complex salt with the aliphatic series monocarboxylic acid of carbon 
numbers 2-1 1 (III) Aliphatic series monocarboxylic acid of carbon numbers 1 2-24, aluminum complex 
salt with the aromatic series monocarboxylic acid of carbon numbers 7-24, (IV) Aliphatic series 
monocarboxylic acid of carbon numbers 12-24, and/or aliphatic series monocarboxylic acid of the 
carbon numbers 12-24 containing at least one hydroxyl, At least one sort in the aliphatic series 
dicarboxylic acid of carbon numbers 2-12 or its diester, the aromatic series monocarboxylic acid of 
carbon numbers 7-24 or its ester, phosphoric ester, and the ester of boric acid of Li complex salts etc. 
are raised. 

[0021] Moreover, a non-soap system thickening agent is divided roughly into an inorganic system and an 
organic system, among these a bentonite, silica gel, nitrous-acid boron, etc. are raised as a non-soap 
system thickening agent of an inorganic system, for example. Moreover, as a non-soap system 
thickening agent of an organic system, it is (Formula i):R1 NHCONHR2NHCONHR1, for example. As for 
the inside R1 of (i) [type, it is carbon numbers 6-24, and the univalent aliphatic hydrocarbon radical of 
the saturation or partial saturation of the shape of a straight chain and the letter of branching is shown, 
and R2 shows the divalent aromatic hydrocarbon radical of carbon numbers 6-1 5. ] It comes out and 
urea compounds, such as an allyl compound urea compound whose R1 in the diurea compound 
expressed and the above-mentioned formula (i) is the univalent aromatic hydrocarbon radical of carbon 
numbers 6-15, and a poly urea compound, a phthalocyanine compound, a tele free-wheel-plate ramet 
compound, indanthrene, AMERIN, etc. are raised. 

[0022] These thickening agents can be used by the one-sort independent, respectively, and also they 
can also use two or more sorts together. As most suitable thickening agent to combine with the 
synthetic hydrocarbon oil represented in Pori (alpha olefin) mentioned above, Li soap, such as Li salt or 
Li complex salt, is raised among the former soap system thickening agents. The lubricating grease 
constituent which combined Li soap with the synthetic hydrocarbon oil has small friction compared with 
what used other metal system soap. For this reason, it is effective in order to be the above-mentioned 
large temperature region, to be stabilized and to reduce friction by combination of fluororesin powder. 
[0023] whenever [ butterfly / with which a lubricating grease constituent is asked for the blending ratio 
of coal W to the base oil 1 00 weight section of the above-mentioned thickening agent used as the 
criteria of the blending ratio of coal F of the fluororesin powder mentioned above ] — other 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web^cgLeije 



2006/08/30 



JP,2002-363589,A .[DETAILED DESCRIPTION] 



4/6 ^— V 



characteristic values — or what is necessary is just to set up suitably according to physical-properties 
values, such as viscosity of base oil, etc. For example, in the combination of a synthetic hydrocarbon oil 
and Li soap, as for the blending ratio of coal W of Li soap as a thickening agent, it is desirable that it is 5 
- 35 weight section to the base oil 100 weight section, and it is still more desirable that it is 5 - 15 
weight section. 

[0024] Additive> besides < Additives other than each above-mentioned component, such as an 
antioxidant, an extreme pressure agent, an antiwear agent, a rust preventives, corrosion inhibitor, a 
structure stabilizer, and solid lubricants other than fluororesin powder, may be further blended with the 
lubricating grease constituent of this invention if needed. If the loadings of each additive are comparable 
as the former respectively, they are good. 

<Manufacture of a lubricating grease constituent The lubricating grease constituent of this invention 
can be manufactured as usual. 

[0025] For example, the lubricating grease constituent which used soap as a thickening agent is 
manufactured by the following direct saponifying method or alligation. Among these, by the direct 
saponifying method, the fatty acid as a soap raw material etc. is first dissolved into base oil. Next, it is 
made to heat and dehydrate, while adding the metal hydroxide which is a strong base under ** to write 
and compounding soap by the saponification reaction. Next, it is made to cool and gel after distributing 
or dissolving the soap which heated further and was compounded into base oil, continuing ** to write. 
And a lubricating grease constituent is manufactured by carrying out milling processing. 
[0026] Especially the timing that blends fluororesin powder and other additives in this direct saponifying 
method is not limited. However, in order to avoid the effect of the water generated by the saponification 
reaction, it is desirable to blend these components at the process of the arbitration after dehydration. 
Moreover, further, at a subsequent process, fluororesin powder and other additives can be blended and 
it can also consider as the lubricating grease constituent of this invention at the lubricating grease 
completed to milling processing. 

[0027] Mix, soap is made to cool and gel after distributing or dissolving into base oil, ** which writes 
with one alligation under heating the soap and base oil which were compounded beforehand, and, and a 
lubricating grease constituent is manufactured by carrying out milling processing further. In this 
alligation, it is the process of the arbitration from ** and a mixed process to milling down stream 
processing which soap and base oil write, and fluororesin powder and other additives can be blended. 
Moreover, like the case of the point, at a subsequent process, fluororesin powder and other additives 
can be blended and it can also consider as the lubricating grease constituent of this invention further at 
the lubricating grease completed to milling processing. 

[0028] The lubricating grease constituent of this invention manufactured in this way demonstrates the 
effectiveness stabilized in fricative reduction in the large temperature region, as mentioned above, and 
since there is no possibility of moreover affecting synthetic resin, it is used especially suitable for the 
lubrication of the equipment of low loading using components made of synthetic resin, such as a reducer 
of electromotive power steering, driven comparatively at a low speed. 
[0029] 

[Example] This invention is explained based on an example and the example of a comparison below, 
examples 1-4 and the examples 1 and 2 of a comparison — Pori (alpha olefin) as base oil which 
manufactured beforehand — [ — the kinematic viscosity in 40 degrees C blends the powder [the mean 
particle diameter of 0.2 micrometers by electron microscope observation] of PTFE, and writes 
homogeneity with the blending ratio of coal shown in Table 1 at the lubricating grease containing the 
48mm2/s]100 weight section and the Li soap 9 weight section as a thickening agent — it **(ed) and 
mixed and the lubricating grease constituent was manufactured. Moreover, what did not blend the 
powder of PTFE was made into the example 3 of a comparison. 



[0030] 
[Table 1] 
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[0031] and — the obtained lubricating grease constituent of each example and the example of a 
comparison — bow DIN-Leh Ben — the friction tester based on law was used and it asked for the 
coefficient of static friction mu with a temperature of 25 degrees C in the following procedure. In 
addition, since the viscosity at the time of a flow became high too much and the lubricating grease 
constituent of the example 2 of a comparison which made the blending ratio of coal F of the powder of 
PTFE 40 weight sections exceeding the aforementioned (W+30) weight section had become what cannot 
function as lubricant any longer, it gave up performing the following measurement. 
[0032] [Coefficient of static friction mu] 

<Test piece> The cylindrical test piece of a diameter phi 5 formed with the polyamide resin actually 
used for a worm gear in the reducer of the electromotive power steering of the automobile mentioned 
above as a test piece and the plate-like test piece formed with the machine structural carbon steel 
actually used for the same metal warm shaft were used. 

[0033] Among these, the field granularity of the end face which is a friction test side of the cylindrical 
test piece made of polyamide resin was finished so that it might be in agreement with the field 
granularity of a tooth flank of a system worm gear. Moreover, the field granularity of the front face 
which is a friction test side of a plate-like test piece similarly was finished so that it might be in 
agreement with the field granularity of a tooth flank of a system worm shaft. 

<Measurement> On the occasion of measurement, the above-mentioned plate-like test piece was first 
fixed on the bench of said bow DIN-Leh Ben friction tester which reciprocates all over the thermostatic 
chamber which set temperature as 25 degrees C, and the lubricating grease constituent was applied to 
the front face which is the friction test side. Subsequently, after stabilizing temperature, the field which 
applied the lubricating grease constituent of a plate-like test piece for the end face which is a friction 
test side of the cylindrical test piece concerned was made to carry out a pressure welding to the 
attaching part of the above-mentioned bow DIN-Leh Ben friction tester in the condition of having made 
the cylindrical test piece holding, applying a fixed load load. The load load was set to 39.2 Ns. 
[0034] And when a bench was made to reciprocate in the state of this pressure welding by the sliding 
velocity of 1.0mm/second, and sliding width of face of 15mm, the amount of distortion of the direction 
which meets in the sliding direction generated in the flat spring linked to an attaching part was measured 
by the strain gage, the starting torque at the time of a bench round trip and the sliding torque after 
starting were searched for, and the coefficient of static friction mu was computed from that result. A 
result is shown in drawing 1 . Since the coefficient of static friction mu exceeded 0.2, as for both the 
lubricating grease constituent of the example 1 of a comparison which made the blending ratio of coal F 
of the powder of PTFE under the blending ratio of coal W of a thickening agent (F<W), and the 
lubrication constituent of the example 3 of a comparison which did not blend PTFE powder, drawing 
showed that the effectiveness of reducing friction was inadequate. Moreover, since both showed the 
same coefficient of static friction mu, it turned out that the effectiveness by the blending ratio of coal F 
of the powder of PTFE having blended the powder of PTFE under by the blending ratio of coal W of a 
thickening agent of reducing friction is not acquired. 

[0035] On the other hand, it was checked that the effectiveness by each lubricating grease constituent 
of examples 1-4 having blended the powder of PTFE since the coefficient of static friction mu was 0.2 
or less of reducing friction is fully demonstrated. Moreover, from the result of each example, the more it 
made [ many ] the blending ratio of coal of the powder of PTFE within the limits of the above, the more 
it was also checked that the fricative reduction effectiveness improves. Next, it asked for the 
coefficient of static friction mu like the above about the lubricating grease constituent of an example 3 
and the example 3 of a comparison among the above except having made laying temperature of a 
thermostatic chamber into 25 degrees C, 60 degrees C, and 80 degrees C. A result is shown in drawing 
2. 

[0036] From drawing, since a large top and its fluctuation also had the large coefficient of static friction 
mu throughout the above-mentioned measurement temperature requirement, the example 3 of a 
comparison which did not blend PTFE was understood that thermal stability is bad. On the other hand, 
throughout the above-mentioned measurement temperature requirement, the lubricating grease 
constituent of an example 3 had the small coefficient of static friction mu compared with the example 3 
of a comparison, and showed the moreover almost fixed value. And it was checked that it is stabilized 
and the effectiveness of reducing friction can be demonstrated from this in a large temperature 
requirement when the lubricating grease constituent of an example 3 is excellent in thermal stability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph in the lubricating grease constituent of each example of this invention, and 
the example of a comparison which shows the blending ratio of coal F of the powder of PTFE (weight 
section), and relation with a coefficient of static friction mu. 

[Drawing 2] It is the graph which shows the relation of the measurement temperature and the 
coefficient of static friction mu in the lubricating grease constituent of an example 3 and the example 3 
of a comparison among the above. 



[Translation done.] 
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« i latscofflrt y »; - xmmwi. 

[000 1 ] 20 

-r4fe©"c*4„ 

[000 2] 

©*»-*Mtoo-3*4. *yfc±iBJ*as«K*n,»rtt. « 30 

[ 0 0 0 3 ] (S hJH»<t*jft«r 4fc«XCtt. ^RS^Si 

f§ttBP (ffttffi) Kte^T, mmox&mcm^t *>mm 
^y-*«i*»©a«**»B"e*»). *«o»auc-*,»-c 

4**b J 5 4»»^y-^»*««c-3»,>r«. 

£ftS&CMoTU&U©a«StKt?&£ 0 40 

[0004] c©^w©aw«. jsvsaisrcws©© 
3~4c<iK:*4. 

[000 5] 

lEtt©»W*. *tti*t^j: 5JR±*£tfiWtf y- 
^ifflfi£%-C&o-C. Sttl 0 OaSgpCC^tb-C. 7vjft 50 



2002-363589 
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SCO) : 

W^F£ (W+3 0) (1) 
C3W»Wtt. fittl 0 0SggpfC*N-&li*,j:^8iJ©i5 
(MSB) "C*4. 3 *?8£-f 4I2-£fiJ^F (S 

[ o o o 6 ] ? «wfl8B^. *na*eD*»«vhs 
aaBOT»»sh. ±fB$^a©. nftmoift 

T4£iB»g^^©«l&S*SiU<i£TU **nc#o 
T»»%fi*-r4a&*fc** < f£T-r 4fcs&. ffi^scc 
4©#MLl»C<tt>*D6*rC»,>fc. C© 

E£"T4 £ fc-e©S4 C < 4>mKSB4©#S* L l> 

4. ffi&<w©sis©ffljttcfiEffl-r*?H#yy-^fflfiS«!i 
[0008] mm if')- xiffifiX^ic , cnst 

tt£Kit8H / fc7»JR«MBO^<*s. MkEL-^IH. ft 

»* r y-xajsR«iitiR:it«w^<3!M?r*. c©/c»« 
*fyy-x«fls*tt. tf;t»jBflf«T. c©s#u ^» 

y *«iflifa^©0ift# CC«fc o r . Sm©fSi)iEtc53E 
L.fc^4B» L- 9 4 fc© t tj; 4. 
[0 00 9] U?c*i-prif5l?^ 1 ©«RStc «fc*i«. JaC> 

a*^m^g©Mjf^^©. ^^^©SBA^fflu/c 
*ttttr set £ & 4. 

[0010] 

[ftQOXifcDJBtt] fclTic. C©|SBj? : t 5i aj-r4„ 
<7 -7*«}B§t9*) 7 »*S««*iOtB. 
"liK^^JRJH^***. »E©J:9K:*tiS»OJS««36» 

4<sM-r4^4i%ao^4S^©7 >^»}iii4*s*« 

fh77Wai?l/> (PTFE) ©t»**i^*>HTa 

«cffiffl$n4. 
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[0 0 1 1] PTFEtt. <&lCZft£#<Dmmi>te^ 

iT'^lTO. 0 5-1 umT-$>Z(Df)W$.Ll>. 
[001217 ^fg1SJBI«&*CD¥^S*5JLIB©ffiH* 

area. aa^f^»i)i§ita^js»u^-r<%^-c. » io 

tt*^©#tm#«TT.£:te^*x#&S. Jt 
iB©«SH*iB*.-&18-&«:W:. <!*©:? »*8fflg|&5fc©. 
^^©^tfctt^ffiTTSfc^titf**. Istcifii-C 

[0 0 1 3 ] &4scn^©«fttSr^-r4<t. 

raw*©^**®*. ±ia©i5fflrt-c o. i- 20 

0. 5 izm-C£>.5©*i3<E>K:S?$lA>. C©^©iH» 
f y -X&jffi&tt, frfr*7?£«fJ!gt95l5*. MfB©<i: 
5tC«Sl OOSaSPtcMUT. 5$(1): 
W^F^ (W+30) (l) 

cscpwa. mmi 0 oasa5cc*frs*f % * -5S"j©i2 
^fd^ (fissp) -e&s. d *«s-rsffi^rS"j^F (a 

[0014] 7 ^^«M|i|a*©iB^tlI^F*iC©©ffl* 

m. 1* •> if % * 9 jw©e^^w*si ( f <w) r 

^^Stcie^sciKj:^. W»* r y-;*«j«'IM>-c 

[0015] y ~;mm , i®3z<mtem'&F&miE, 

3 0SggC£Jm;i*:&ffi=&jS*.*t§£ C (W+3 0) < 
FD Ktt. jM?t^V-xm^©fiSS6tl^©itelg^iS<^ 40 

ifts-r scttf-ct-r. ki^iai#M£ urease,* 
tiiB* ©«ss < t»$ Lttw&v . & 7 v mm 

■C4>4#tC (W+ 5 ) - (W+ 2 0 ) g£g& CW«B«fei 
|3]D"C*-5 C } •?<&•&©#*?* (A>, 
[0016] <8ttteJ:E>'if *> j: ^31) mi&teZVW*, 



tefflsn-s. «*©stt£if % * ssi©«*fc*>-&*». 

». 7-^^*i!Jtt^j&i*tf6ne. cne>©att«. 
*ti?tiimm$jixmmx%zm. 2mm±^»mr^> 
ctbxzz. 

[0017] £ < fctf y ( a - * U7 -< » 'J ^f- 
i'©-^^t*^tt*!. Stti n 

ttJW»«:tt;^-cS3E«ctt«*«t»-C* Sit fete. *y 
:?y n-ju^iStt. ->y^->tt^clt^Tiiii#tt«: 

tt^Kth^T^ffi-C * 4 £ I » 5 *iJ.££ W U X C > S . 
[0018] JScfci^f^l/ttte, ±iB©«fc^<c-&fiJEWfli 
icKS*Rlit-fc-&*a*5*-5.©-C, SttiO-C^fflUft 

S"C*n«. <6©Stt£{#fflt,-Cfcflf*>fcl,>,, C©lfeB^ 

Sgtt©SSIK:jEGT. *©Stt«:^4>®bfcJffej: ^ 

[00 19])§^i^Sltt. ^vir>?kt0^y^>m 

li. TWJSKLi. Na, K) , TJU*';±JS^ 
H(Ca, Sr, Ba), AK Zn, Cu, Pb^fi* 
<D-tev*>W$>tft>iT.2>. ■tevirXDt'-iytLXte, 

[ 0 0 2 0 ] -fe v >r>im*> * "5^J©*<*t«Ji LTW. 

cn(cps^?n^t^5» WAtf. a) i?mffti2-2 

4©flil«iS*^*^^>®. fcJ;0*/*/ctt^< tt> 
1 (i©t K a+^jU»^ty^^ 12-24 ©J)tS*J£ 
*y?!j^^>i$©, T^*y^JK*. T^*ydJi#M 
*. tKBAlS, (ID %m$SLl 2-2 4©B§J*^ 

a^->;us^tiK^i 2-2 Aommm^stDV* 
>mt. ^*nt2-i i©fli^*>*^#>Ki©c 

aa^U?J (Ill) 12-24 ©BIB* 

J&rfcy K«S!l7-2 4©^#^y*Jl, 

^ii<DAi3>^u^^is, (iv) mmk 1 2- 

i> 1 ffl© t K a +^;US?r^tf 12-24 ©BIB* 
^^2 - 1 2©B§B^y*^i"K 
>KS/clJ^©^x^f jb. K^tfe7 -2 4©?r#£rt 
y^^^OSES/cli-e-ox^^JW. y>®xx-fjt/g, 
*5<tO f ^^Mx^r-Jl'S©^^©^«c< £*> 1@£©L 
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[002 1 ] $tc#-Z vT\yjm%i. *>mtW8kJkk.^ 
R'NHCONHR'NHCONHR' (i) 

csc+r 1 «. 6-24 x-fr^mmb l> < \m 

*7nL. r'«. mmm^ibo. 2m<o?i%mmi io 
fcmmzm?. } r-aisi-i&^brfb^b ±ies 

(i )*©R* Vfcm&l 6 ~ 1 5 © 1 ffi©^#i£K<b*JRS 
bT{b£=$L "? £a^7-Xb£^ fU7S7^- h 

C0022] cn^oit^i^siKi. -g-n^nia^a 

•C^flrct-Sti^ 2«JiU:£{*JB-r-2»C£4>-Ct£. flu 
xEbfctf'J (a-tV7<» {Cf^*5fl5^fi£^b7k 

?v-xmm>i*. f6©^ji^-b ^>*fflc^c4>©«: 
tb-<-c^*vjN§^ 0 c(Dtctt>y vmwmwttmsK. 

[ 0 0 2 3 ] wi&Ltc? vmmmM3i<D&-£i%&F<Dm 

mtttz* ±ge*t*> j: sfflo, oosss^$«c*hr 
.5iH•£•sd£w^;l:. mm?<)~*m^mi<<c$.tbhiriz>*>t 

^i'tci&DTsm. «*«*«K<fc* 

*te£L i •fey^><b©iffi^t)#CC*il,i-C(J, Jft-J: 
^SPJi bT©L i -b ? ir^OE^TB, IttlOO 
SfiSCKft bT 5 ~ 3 5S*S)5-C*5©*s*f*0<> 5 

[0 02 4] <tt(Dffi«B»> cw^cDSri^V-xm 
rS;«jk:«. _hlB©&j&»©ftfeK:. setc^cciEDr. 

m&t*£<Dmffim*m&i,~ci>&\ t >. &mim>B&m 40 

<iBBtyy-^ajsMJicE)«a> c©^©^^';-^ 
ttttfett. t^iisjiiKb risers ci^rs**. 

[0 02 5] 5$lt bT-fe* b 

tmmvv-*mm\t. TBoaftj-xtS;. */c« 
&«ca»<#T. ^TJV*';-c*5^7K^b^ 

£jjn*-C. ^MbSlE«:J:-,-C-b ? ^>^^TS<!:£ 
fcfc. JJ0&bT8ft7k;*-tf£ o iX«c> *»<#%tt»fcj&»6 so 
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3 6(Cfin^OTT. ^bfc^^SrStt^fc^tfckb 

<«ig8?b/tf&. &*Pbry;Hb;*-t*&. -eb-csy> 
[0026] a^aasyxt&icfe^-c:? -ymmtn 

3&**ittl»». Mb, yXbgJ&KioT^I&bto'Jc© 

SSTL/dSjf^ ■;-*(<:. $6fc:-€-©t£©X*§^ 7-7 
^«JJit»5R*j J: t>'^©<tii©ji&jn8U*ie£ b -c c ©£BJ© 

[0 027] — #©jg-££-ctt. *e>* 5 C»^L/-cte 

jwts*. $6^5 y >y^iiT&t<h-e$8r#yy--:* 

>££»©*«<#. jg-^Xig*^ 5';>yteSIX?M$ 

-c©ffig©xii-c. 7 ^^sg^te<fco'-e©<fe©??ijjn 

^ffi-^-r-SCi^-C^-S. £fc5<c©*§-££imi«:. s 
©X^T?, 7 ^^tMJ)I^te<l:Df^©ffe©iSJniSiI*iB^ 

5. 

[o o 2 8 ] *>< brS!{^sn•s^:©^cD^H^t^ r, ;- 

BtrabfcJ:^{cEl>SglSl{-c0^©ffiM(c 

[0029] 

$>6^Dii)i!{^b./c. s?s^br©*! , ; («-ti'7< 

>) C4 O'C-CCjftiteSd^Smni'/sD 10011 
SP£. if*> J: ^^J£b"C©L i *»^r>9*a»t*d 

tfis?s^y-^{c. al(C7STie•^f!I-^T , , ptfe© 

Cm^f flfflkMMJKtc J: -5¥^fiS 0 . 2 m m D «S 
®bfc„ */c, PTFE©?9^4E^b^*^/cfe©?: 

imm3 1 bfc. 

[0030] 

[*1 ] 





ffi££l£ (MS®) 






PT FE 




1 0 0 


9 


0 




1 0 0 


9 


5 




1 0 0 


9 


9 




1 0 0 


9 


1 0 


mmm3 


1 0 0 


9 


1 8 




1 0 0 


9 


3 8 


it«W2 


1 0 0 


9 


4 0 



[003 1] *Lxm htitc&mnm, itmrnvm® ? 
tcmmsmmzmiLx. T&<D^mx. m&2 5-cx 

©»WMMK/i*#»fc. PTFEdD«WtOE# 
W^F*, MB (W+3 0) SS3P*S^.2)4 0Sfigl5 
£ L fcfttttt 2 ©iSflf * 'J ~X ttj^UttttlgOttlfcP 

©£&oT L*ofc©T-, TE©aflJ£*tT 5©£#r£:L, 

fc. 

[0 0 3 2 ] caMNMHtkiO 
#jteJfc£g©«g&KM>rf||58K:3 * - A* W -jUK 

[0 0 3 3 ] COH*'J7S F^fliiJ©Rtt«^)t 

fcPJflKc'TKttKIIW-©. «g!si;SfcM-C&£*M©®*fl 
S«, flti>i>*-AW:7 h©. t&ffi©S*fl£t-!&-r 

^cp-c. g?mfe^^>-u-^>®i&i3i«£©> a 

3a,»-csa*3SS3*fc». ±SL'W"s-\ t>B 

ism-©. mft?v-xtffiM*mihtcmic> -%<r>%. 
m5m*fri-fxE.m2#tc. *<§nffi«3 9. 2Ntt, 

[0034]*UC ©JE«tt<St? . £ai£D-^ K>mm. 
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1. Omm/ft', JBttWl 5mmfffiasti3-i*/c^«:. 

fa(Dmj>mzm&>r-i>xmjz.Lx. i$m&m<D$m 
b>v?t&m'&o>tmh * -£•©*&£#> 
imimu*n&Ltc. cutest. p 

T F E©if»*©iE^Sll^F *. If% * 58<l©iE£*»£W 

( F <W) £ UfcttRW 1 (DffiHI *U -*iffiJ&BJ 
£. PT F Ef&;fc£ie£L&*>o Jctt^ 3 ©iBflMEJS 

TF E©t9^©iB^^F*iJg^ * 5SiJ©E£SteW* 
PTF E©*&3fc£&-&L/cC£ftJ:&. 

[0035] cntcsptun^i ~4©?stt^ , ;-^ffl 

SEfctt. C>-rnk#gJ£&&M#0. 2tTF-C*£t£ 
PTFE<D*»*4ffi^rUfce:«ktc«fc6, »S8*ffi 
-S^ftSAH-fl-lcfm 3 *vc<.> £ c £ #5SS!3 tifc. 
2 7t&H]&S0!l©ilSm<fc 0 . P T F E ©f»3f;©ie£f!l£-* 

20 «iriB©ffifflF , 9-c^<-rn«T-sti<i:\ e^©<s^m^ 
£th$$m©sra^y-*fflJ#&K:o<,>-c. tlfi^©ia: 

3©§g£2 5-C. 6 O'CijJ:^ 0'C£L;fcC£tm-«: 

[0 0 3 6] H J: "3. PTFE£E-£b&*>-3/!:it«WI 
3tt. ±fB©a'JSfiaSEffl©^^flfSE^<llSy^t 

30 w. ±feffl^iagssH©±^-c. b&m 3 tctt^xmz 

xcoctfrh mtfew 3 ©a» y; - x»BS«rt±^3S 

SSLt^srctsc infills;* ttfc. 
[HH©flMl%ttl91] 

[0i] c©^©snifeR J£«0J©si?fr^y-*» 

JjJPBKCteW-S. PTFE<Dl»3£©i2-£t!|-£F (fifiSB) 
£. H^^/i£©U8^^-ry7 7-C*S. 

[S2] ±ie©^^it^3. nmi3<Dmm?>)-z 
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[192] 



as 



*02 ' 



sat 



5 



:BftW3 
: tt««3 



W 20 30 



40 00 



(51)Int.Cl / 

C10M 107/34 
107/38 
107/50 
117/02 
147/02 
10:02 
20:06 
30:08 
40:04 
50:10 



y/ciON 



F£— A(#^) 4H104 BA07A BB08A BB17B BB31A 
BD05A CAOOA CB14A CD02C 
CJ02A 0AO2A EA08C FA01 
LA04 PA01 PA03 QM8 
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C 1 0 M 107/34 
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147/02 
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40:04 
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